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In 1933, & group of scientists at the Leningrad Physicoteéchnical Institute
published a wonograph, "The Physics of Dielectrics,” which sought to cover all
four branches of the physics of dielectrica, namely, dfelectric polarization,

, dielectric losses ; electric condustivity, and breakdown of dielectrics.

However, in the past 18 years » under the influence of the intensive de-
velopment of the USSR electricsl and radio industries, many new findings have
been made in reapect to the behavior of dielectrics, especially in weak electric
fields (i.e., prior to breakdown), The changes in theory made necessary by new
discoveries are covered by Professor G. I. Skanavi, Doctor of Physicomathematica)l
Belences, in his new RODOZTAPb, The Physics of Dielectrics (Fizika Dielektrikov,
Gostekhizdat, 1949, 500 pp, 24,15 rubles). }

8kavavi ‘s book coneists of four chapters,

.- . Chapter I discusses the processes of establishing a staticnary field in a
two-layer dielectric vhen external ac and de voltages are applied to it These
procesees are very important in examining the formation of high-volta.ge polariza-
tion, in estimating reaidual cwrrent, and in treating other problems,

Chapter II, containing 19 sections, treats dielectric polerization, a field
in which the author has obtained very valuable resulis. It is probably due to
this latter circumstance that polarization is treated in more detail than, for
instance, the conductivity of dielectrics. In a nhew approac’. to phenomena as-
sociated with dielectric polarization, the author ; after stating the .elementary

tween molecular ana dielectric constants. Among the new features is an' ex~
Planation of polarization on the basis of the shift of an ion from one equili-
brium position to another. This r. ncept » called She theory of thermal ion
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polarization, was developed by the suthor. A Separate section is devoted to
polarization caused by weakly bound 1ons ang dipolar molecules. Such a separa-
tion seems gquestionable to us s 8ince 1t might lead to the impression that poler-
ization of elastically bound polar melecules, which 1s diecussed in the previous
section, is not dependent on thermsl metion,

Section 8 describes experiments on the polarization of nonpolar liquids,
comparing experimental results with theoretical conclusicns and devoting attention
to the worke of P, A. Zilov and I. I. Kosencgov, who were the first to obtain
quantitative data on *he dielecirie constantg of many nonpolar liquids,

Bections 9 and 10 glve a theoretical interpretation of polarization of
depolar liquids, After noting the admissibility of Oneager's theory for many
liquids, the author points out its short:ominge and the desirability of e more
rigld theory. TIn hi: :ztatement of +he theories of Kirlownod and Debye, Skanavi
points out that the work of A. T. Ansel'm has led to rsdical changes in Debye's
theory,

The subrejuent sections explain dielestric pola.rizat-ionvln g2olids, The
author'z theoretizal determinatien of the temperature coefficient of the di-
electric constant of tonic ~rystals 1s interesting. He alsc discuszes sub-
stances with high dielectric cenztants vhich 4o not belung to the piezo electric
category {rutile ani Percvikite-type crystals), He sanalyres tke cause of a high
ddelectric constant ani glve# hts cun theoreticsl interpertaticn, whizh is in
gocd agreement with “iperimental datsz., Another wection tieats problems relating
to the pogsibie rotaticn of dipole groups in crystal lattices and polarization
rhenomena 1n glavx, These problems sre concisely etated, but unfortunately,
i1t seems that all swaileble experimentsl material wa: not used here,

Section 11 examinee Piezoeleciric phencmens, After a shors exposition of
regulte obtained with Fochelle sal+ ani potaszium acld phoepbate crystals,
Skanavi turns to research on barium metaritanate., This new typ2 of piezo-
electric subatance, discovered by B. M, Vul:, Correspending Member, Academy of
Sciences USSR, had been studied actively by the author, Phenomena associated
with bariun titanate polarization are treated n detsil.

Chapter III, conelsting of 10 zectione, treats ionic electri-al conductivity
but does not take up electron conuctivity with *tae excertion ¢f a few references
to the electron current 8ppesridg in Trystalline dislectriss in the presence of
strong electric fislda, This chaprer, thcugh covering all the basis questions
pertaining to ionic conduetivity, ise: not alvays do 80 in eufficien- detail.

A very interesting csection diecu::es the fonie conductivity of liquid di-
electrics, including a theoratisal derivatfon of the law which atatey that the
product of the viscos 1ty of a 11guid and 1ts elaevrical condu;1vity remain
approximately constant., This section providee a theoretical basic fop the
following sectionse or the tonic conductivity of sclid dielectrics, which are
quite different from those found in cther books on dielectrice. Under the in-
fluence of the er:ellent work of A, F. Ioffe and n1s school, problems connected
with high-voltage polarization have gslned an important pluce in the investiga-
tion of the conductivity of zoltds dielectrizs, Skunavi places high-voltage
polarization phencmena at the end of a Feparate rection Secondary Phenomensa
Associated With the Paseage of a Current throuch s Solii Dielectric), Pollowing
an exposition ¢f the bssic phencwens of dieleztric conductivity. The author
then turne to the preblem of electrical corductivity in gtrong fields » explain-
ing the increase in condustivity with field intenaity by the fact that the work
.done by the field in the ion's psth iz equal to the energy of thermal motion.
This concept supplies s possible thecretical basis for the empirical formula of
Poole. It should be noted thst Skanavl 1g zomewhat inconeistent or P 313 in ax-
pleining the decreaze r™ Foole's conztant with tempersture by a decrease in the
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spece chargs, becanie the eleciriesl vovurtivity inoreates w1tk the field and
Poole's constant decreases with Temperature, even st femperatuves characterized
by a virtual abzense of apace searge, In theze instances, tne detrscza in Poole's
constant aimply follows from formmls £3.59) in the taok,

The remaining materisl in <his Thipter {s slsc presentsd in ascordance with
modexn views, Deserving uention zre +he LRI 3 1deas zencerning difficulties
which arige fn expleining the treak 1n 4+ha strafght line {exprerzed in logarithmic
coordinates! which evpreszses *he derendeance of condustivity oz the reciproeal of
temperature cn the beiiz that anothcr barie 1og ie srys

(p 287}, Skanavi glves very “hkewveugn Lovirage 1o pronleps coanected vith the
mechanics of ioni- coendustiviiy 41%, tut fn cowe plaver ke text is not

clesr dug t= zetcnal lalk of pr arrention *¢ eymtils, The rezults of ex- i
periments on the ibduitivivy of ¢ sand reramy: 5 {1611 tr which basde
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" Bection IO states the resulis of research on losses in organic substances
which'do or do uot contain polar groups. Skanavi finds that in the latter case,
tle losBes in pure nonpolax polymers, or thoze plasticized by nonpolar plasticizers,
were small. Losses for subatances containing polar molecules are considerably
-1arger, having characteristic frequency and temperature deperdencies of the loas

aigle and'dielectric constant, This section almo describes in detail the original
‘work of P, P. Xcbeko's school,

Section 11 diacusses the dielectris lo¥ses and dielestric constants of solid
and liquid dielectrics in guperbigh-frequency fielis, Section 12 examines di-
electric loszes in anisctrepic dielectrics and presents in a brief form the cal-
culation formulas for auigotropic dielestriz glven by Ye, V, Kuvekinskly, with
i1lustrations from revent: experimental reseaxch.

, G. I. Skanavi's work is on & high scientific lavel and #i1) be extremely
useful to scientific workers, engiresrs, and atudents speciaiizing in the field
of slectricel insulating materials.
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